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© Bicycle speed control apparatus having a speed indicator. 



© A speed control apparatus for controlling a 
change speed device of a bicycle and for displaying 
speed conditions produced by the change speed 
device. The speed control apparatus includes a shift- 
ing device (4), and a speed indicator (A) for display- 
ing the speed conditions produced by the change 
speed device. The shifting device includes a takeup 
reel (3) rotatable about a first axis to wind a speed 
control cable (16), and a shift lever (4) for rotating 
the takeup reel. The speed indicator includes an 
indicating element (13) disposed above the takeup 
reel and at least partly overlapping the takeup reel in 
plan view. The indicating element is interlocked 
through engagement to the shifting device to be 
rotatable about a second axis intersecting the first 
axis. 



Fig. 1 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a speed con- 
trol apparatus for controlling a change speed de- 
vice of a bicycle, and particularly to a speed con- 
trol apparatus adapted to display speed conditions 
produced by the change speed device. This speed 
control apparatus includes a shifting device, and a 
speed indicator for displaying speed conditions 
produced by the change speed device. The shifting 
device includes a takeup reel rotatable about a first 
axis to wind a speed control cable, and a shift lever 
for rotating the takeup reel. The shift lever is 
pivotable about the first axis or an axis extending 
parallel thereto. 

DESCRIPTION OF THE RELATED ART 

A conventional bicycle speed control apparatus 
is disclosed in Japanese Utility Model Publication 
No. 48-18761, for example. This apparatus includes 
a speed indicator having a dial plate and a pointer 
pivotable about a vertical axis. The speed indicator 
is disposed laterally of a takeup reel for winding a 
speed control cable. The pointer is interlocked to 
the takeup reel through a flexible shaft and a gear 
mechanism. The apparatus allows the cyclist to 
change bicycle speed while looking at the speed 
indicator to readily recognize speed conditions pro- 
duced by a change speed device. 

Such a conventional speed control apparatus 
has a relatively large overall construction because 
of the positional relationship between the speed 
indicator and takeup reel. Further, since the inter- 
locking system between the speed indicator and 
takeup reel includes the flexible shaft for changing 
a direction of transmission, the conventional ap- 
paratus has the drawbacks not only that the inter- 
locking system is large and complicated, but that 
the speed indicator has reduced precision and re- 
liability. 



rotatable about a second axis intersecting the first 
axis which is a rotational axis of the takeup reel. 

With this speed control apparatus, when the 
shift lever is operated to rotate the takeup reel, the 

s speed control cable is pulled or relaxed to switch 
the change speed device. At the same time, the 
indicating element interlocked through engagement 
to the takeup reel or the shift lever is rotated, with 
a relatively high degree of precision, through an 

w angle corresponding to an angle of rotation of the 
takeup reel. Thus, the speed indicator accurately 
indicates a speed condition newly produced by the 
change speed device. 

To facilitate the lever operation, the speed con- 

75 trol apparatus may be attached to a bicycle frame 
or a handlebar in a way that the shift lever is 
pivotable about a horizontal axis such as an axis 
extending transversely of the bicycle frame. With 
such assembly to the bicycle frame, the speed 

20 indicator has a display plane facing upward as a 
whole to facilitate observation since the indicating 
element is rotatable about the axis intersecting the 
rotational axis of the takeup reel. Furthermore, with 
the indicating element disposed in an at least partly 

25 overlapping positional relationship to the takeup 
reel, the speed indicator and takeup reel are ar- 
ranged close to each other. Consequently, the 
speed control apparatus has a compact overall 
construction. 

30 The cyclist can easily and correctly recognize 

the speed conditions produced by the change 
speed device since the indicating element indicates 
the speed conditions with high precision and since 
the entire displaying plane is easy to observe. This 

35 allows the cyclist to carry out a desired shifting 
operation easily and quickly. 

Since this speed control apparatus has a com- 
pact overall construction, the apparatus may be 
installed in a relatively small space. 

40 Other features and advantages of the present 
invention will be apparent from the following de- 
scription of the preferred embodiment taken with 
reference to the drawings. 



SUMMARY OF THE INVENTION 



45 BRIEF DESCRIPTION OF THE DRAWINGS 



The object of the present invention is to pro- 
vide a compact speed control apparatus for a bicy- 
cle, with a high degree of speed indicating preci- 
sion and reliability. 

In order to fulfill the above object, the present 
invention provides an improvement on the type of 
speed control apparatus noted in the outset hereof, 
in which the speed indicator includes an indicating 
element disposed above the takeup reel and at 
least partly overlapping the takeup reel in plan 
view, the indicating element being interlocked 
through engagement to the shifting device to be 



The drawings show a speed control apparatus 
according to the present invention, in which :- 
Fig. 1 is a perspective overall view of the speed 
so control apparatus; 

Fig. 2 is a plan view of a speed indicator; 

Fig. 3 is a sectional view of the speed control 

apparatus; 

Fig. 4 is a front view in vertical section of the 
55 speed control apparatus; 

Fig. 5 is a sectional view of the speed indicator; 
Fig. 6 is a schematic side view of the speed 
control apparatus in an inoperative position; 
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Fig. 7 is a schematic side view of the speed 
control apparatus in a cable winding position; 
Fig. 8 is a schematic side view of the speed 
control apparatus in a cable unwinding position; 
Fig. 9 is a side view of components of the 
speed control apparatus; 
Fig. 10 is a side view showing an operative 
position of positioning pawls; and 
Fig. 1 1 is a side view showing a different oper- 
ative position of the positioning pawls. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Fig. 1 shows a perspective view of a speed 
control apparatus according to the present inven- 
tion attached to a right side portion of a handlebar 
1 1 of a bicycle. This apparatus has a shift lever 4 
pivotable about a substantially horizontal axis X to 
cause a change speed device to produce a desired 
speed. Fig. 2 shows a plan view of a speed indica- 
tor A for displaying a speed produced by the 
change speed apparatus. 

Referring to Figs. 3 and 4, a base element 1 
has a support shaft 2 rotatably supporting a takeup 
reel 3 thereon. The shift lever 4 is attached to the 
support shaft 2 to be pivotable about the axis X 
which substantially is also an axis of rotation of the 
takeup reel 3. The shift lever 4 has a feed pawl 6, 
as shown in Fig. 9, pivotal ly attached thereto 
through a feed pawl axis 5. The base element 1 
has a first positioning pawl 8 and a second posi- 
tioning pawl 9, as shown in Fig. 9, pivotally at- 
tached thereto through a pawl axis 7. The support 
shaft 2 further supports a release element 1 0 and a 
guide element 25. With this construction, the shift 
lever 4 is operable to rotate the takeup reel 3. 

The takeup reel 3, positioning pawls 8 and 9, 
and a proximal portion of the shift lever 4 are 
enclosed in a cover 12. As shown in Ftg. 1, the 
speed indicator A including a pointer device 1 3 and 
a dial 14 is mounted above the takeup reel 3. The 
speed control apparatus is attached to the handle- 
bar 1 1 by a clamping band 1 5, with the pivotal axis 
X of the shift lever 4 extending substantially hori- 
zontally. An inner wire 16a of a speed control cable 
16 is connected to the takeup reel 3 to control a 
varied type of change speed device such as a 
derailleur or a device contained in a rear hub. The 
takeup reel 3 is rotatable by operating the shift 
lever 4, to pull or relax the speed control cable 16, 
thereby to switch the change speed device. A 
speed condition produced by the change speed 
device is seen from the speed indicator A. This 
mechanism will particularly be described hereun- 
der. 

The shift lever 4 includes a first control portion 
4a and a second control portion 4b. When the 



cyclist presses the first control portion 4a, the shift 
lever 4 pivots about the axis X downward from a 
standby position N as shown in Fig. 6. When the 
cyclist presses the second control portion 4b, the 
5 shift lever 4 pivots about the axis X upward from 
the standby position N. 

When the shift lever 4 is moved from the 
standby position N in a downward direction T as 
shown in Fig. 7, the takeup reel 3 is rotatable since 

io the feed pawl 6, under the biasing force of a feed 
pawl spring 17, is engaged with one of ratchet 
teeth 18a of a positioning element 18 and the 
positioning element 18 is engaged with a boss of 
the takeup reel 3. Further, the ratchet teeth 18a are 

rs shaped to push the first positioning pawl 8 and 
second positioning pawl 9 out of engagement 
therewith to allow rotation of the takeup reel 3. With 
the above construction, the takeup reel 3 is rotated 
to wind the inner wire 16a, by an operating force 

20 transmitted from the shift lever 4 through the feed 
pawl 6 and positioning element 18. When the shift 
lever 4 pivots through a predetermined angle, the 
takeup reel 3 rotates a corresponding amount to 
make a predetermined wire winding stroke. This 

25 switches the change speed device to a target high 
speed position. Then, the first positioning pawl 8, 
under the biasing force of a pawl spring 19, auto- 
matically returns to a position to engage one of the 
ratchet teeth 18a, thereby to act as a stopper on 

30 the takeup reel 3. 

Thus, even when the cyclist releases the shift 
lever 4, the takeup reel 3 remains in the position to 
which it has been rotated, despite the biasing force 
of an unwind spring 20 acting on the takeup reel 3 

35 and a wire pulling force due to a self-restoring 
force of the change speed device. Consequently, 
the change speed device is maintained in the high 
speed position. 

The shift lever 4, when released, automatically 

40 returns to the standby position N under the biasing 
force of a return spring 21 . 

When the shift lever 4 is moved from the 
standby position N in an upper direction L as 
shown in Fig. 8, the feed pawl 6 rides on a guide 

45 portion 25a of the guide element 25 to retract from 
the ratchet teeth 18a, thereby allowing the takeup 
reel 3 to rotate in the wire unwinding direction. At 
this time, a proximal portion of the feed pawl 6 
contacts a first arm 10a of the release element 10. 

so The operating force transmitted from the shift lever 
4 through the pawl axis 5 and feed pawl 6 causes 
the release element 10 to rotate in the direction of 
pivotal movement of the shift lever 4. As a result, a 
second arm 10b of the release element 10 moves 

55 to a position between an arm 8a of the first posi- 
tioning pawl 8 and an arm 9a of the second posi- 
tioning pawl 9. As shown in Fig. 10, the second 
arm 10b pushes the arm 9a whereby the second 



3 



5 



EP 0 552 775 A1 



6 



positioning pawl 9 pivots to place a tip end thereof 
between an adjacent pair of ratchet teeth 18a. At 
this time, a tip end of the first positioning pawl 8 
contacts one of the ratchet teeth 18a to stop rota- 
tion of the takeup reel 3. When the shift lever 4 
pivots further in the upward direction L to a pre- 
determined position, the second arm 10b pushes 
the arm 8a whereby the tip end of the first position- 
ing pawl 8 is retracted from the ratchet teeth 18a. 
Then, the takeup reel 3 slightly rotates in the 
unwinding direction under the biasing force of un- 
wind spring 20 and the wire pulling action of the 
change speed device. As this time, as shown in 
Fig. 11, the ratchet tooth 18a having disengaged 
from the first positioning pawl 8 contacts the tip 
end of the second positioning pawl 9. The second 
positioning pawl 9 now prevents the takeup reel 3 
from rotating an excessive amount in the unwinding 
direction. When the cyclist releases the shift lever 
4, the release element 10, under the biasing force 
of a return spring 22, returns to the standby posi- 
tion shown in Fig. 6. The shift lever 4 also auto- 
matically returns to the standby position N under 
the biasing force of return spring 22 acting through 
the release element 10. As the release element 10 
returns to the standby position, the second arm 
10b stops pushing the arm 9b. Consequently, and 
because of the shape of the tip end, the second 
positioning pawl 9 is pushed by the ratchet teeth 
18a out of engagement therewith, with rotation of 
the takeup reel 3. The takeup reel 3 rotating in the 
unwinding direction makes a predetermined unwin- 
ding stroke, whereby the change speed device is 
switched to a one-stage lower speed. At this time, 
the tip end of the first positioning pawl 8, under the 
biasing force of the pawl spring 19, enters between 
the ratchet tooth 18a having disengaged from the 
first positioning pawl 8 and the next ratchet tooth 
18a, and contacts the latter. As a result, the takeup 
reel 3 stops rotating, thereby to maintain the 
change speed device in the new speed position. 
This completes the change speed operation. 

As shown in Fig. 1, the speed indicator A has 
the pointer device 13 rotatable inside the cover 12 
as a result of a change speed operation. The 
pointer device 13 includes a pointer 23 printed on 
an upper surface thereof. The dial 14 is provided 
on an upper surface of the cover 12 and includes a 
plurality of signs 24 as shown in Fig. 2. The pointer 
23 points to one of the signs 24 corresponding to 
the speed produced by the change speed device. 
Details of this mechanism are illustrated in Figs. 3 
through 5. 

The pointer device 13 is disposed above the 
takeup reel 3, with a portion of the pointer device 
1 3 close to the base element 1 overlaps part of the 
takeup reel 3 in plan view. The pointer device 13 is 
attached to a support arm 1 a of the base element 1 



to be rotatable about an axis Y perpendicular to the 
axis X of rotation of the takeup reel 3. 

The pointer device 13 includes a crown gear 
13a formed simultaneously when the pointer device 
s 1 3 is formed. The crown gear 1 3a is meshed with a 
spur gear 3a formed on the takeup reel 3. Thus, 
the pointer device 13 is interlocked to the takeup 
reel 3, so that the pointer device 13 is rotatable, 
with high precision, through an appropriate angle in 
70 a direction corresponding to a shifting direction of a 
change speed operation. The pointer device 13 and 
takeup reel 3 may be interlocked in any ratio, but 
in the preferred embodiment; 

the number of teeth of the spur gear 3a of the 
75 takeup reel 3 is 30, and 

the number of teeth of the crown gear 13a of 
the pointer device 1 3 is 26. 

That is, the pointer device 13 is rotatable 
through a larger angle than the takeup reel 3. Drive 
20 is transmitted in acceleration from the takeup reel 3 
to the pointer device 13, thereby allowing maximal 
intervals between the signs 24 on the dial 14. 

The dial 14 is mounted on a pointer viewing 
window formed in a position of the cover 12 op- 
25 posed to the pointer device 13. The dial 14 is 
formed of a transparent lens to facilitate observa- 
tion of the pointer 23. 

The entire pointer device 13 may overlap the 
takeup reel 3 in plan view, with the spur gear 3a 
30 formed in a position of the takeup reel 3 between a 
wire winding portion thereof and the base element 
1. 

The pointer may be provided on the cover or 
other stationary member, with the dial including the 

35 signs interlocked to the takeup reel. The movable 
element is called indicating device 13 herein. 

The speed indicator may have a display plane 
slightly inclined leftward, rightward, forward or 
backward. In this case, the rotational axis of the 

40 indicating device is slightly inclined relative to the 
rotational axis of the takeup reel. Thus, the rota- 
tional axis Y of the indicating device extends in a 
direction to intersect the rotational axis X of the 
takeup reel. 

45 The signs indicated by the pointer may be 
numerals, characters or pictures. 

In the described embodiment, the shift lever is 
the auto return type that rotates the takeup reel 
through the feed pawl, and thereafter returns to the 

so standby position. This type of lever may be adapt- 
ed pivotable about an axis separate from the rota- 
tional axis of the takeup reel. 

It is in accordance with the present invention to 
provide a non-return type shift lever which is 

55 pivotable in rigid connection to the takeup reel. The 
shift lever and takeup reel may self-hold in each 
control position such as by friction. Where the shift 
lever is the non-return type, the indicating device 
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may b8 interlocked to either the takeup reel or the 
shift lever. 

The indicating device may be interlocked to 
the takeup reel or the shift lever through gearing as 
in the described embodiment. Alternatively, one of 
the indicating device and the takeup reel or shift 
lever may include an interlocking projection, with 
the other including a rotatable portion having a 
recess for receiving the projection. These interlock- 
ing devices are collectively called herein an inter- 
lock through engagement. 

Claims 

1. A speed control apparatus for controlling a 
change speed device of a bicycle and for 
displaying speed conditions produced by the 
change speed device, said apparatus compris- 
ing: 

shift means including a takeup reel(3) ro- 
tatable about a first axis(X) to wind a speed 
control cable, and a shift lever(4) pivotable 
about said first axis(X) or - an axis extending 
parallel thereto to rotate said takeup reel(3); 
and 

indicator means for displaying said speed 
conditions, 
characterized in that 

said indicator means includes an indicating 
element disposed above said takeup reel(3) 
and at least partly overlapps said takeup reel- 
(3) in plan view, said indicating element(13) is 
interlocked through engagement to said shift 
means to be rotatable about a second axisQO 
intersecting said first axis(X). 

2. A speed control apparatus as defined in claim 
1, characterized in that said first axis(X) and 
said second axis(Y) intersect each other sub- 
stantially at right angles. 

3. A speed control apparatus as defined in claim 
1 , characterized in that said indicating element- 
(13) is interlocked through engagement to said 
takeup reel(3). 

4. A speed control apparatus as defined in claim 

3, characterized in that said takeup reel(3) de- 
fines a drive gear(3a), and said indicating 
element(13) defines driven gear(13a) meshed 
with said drive gear(3a). 

5. A speed control apparatus as defined in claim 

4, characterized in that said drive gear(3a) has 
a greater number of teeth than said driven 
gear(13a). 



6. A speed control apparatus as defined in claim 
3, characterized in that said shift lever(4) is 
pivotable about said first axis(X) and interloc- 
ked to said takeup reel(3) through an engaging 
5 interlock mechanism, said takeup reel(3) and 

said engaging interlock mechanism being ar- 
ranged to overlap said indicating element(1 3). 
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Fig. 4 
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Fig. 5 
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Fig. 10 
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Fig. 11 
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